


   

 

COPYRIGHT 

 

 

 

 

Copyright and Reprint Permission: Abstracting is permitted with credit to 

the source. Libraries are permitted to photocopy for private use. 

Instructors are permitted to photocopy, for private use, isolated articles 

for non-commercial classroom use without fee. For other copies, reprint, 

or republication permission, write to IIIS Copyright Manager, 13750 

West Colonial Dr Suite 350 – 408, Winter Garden, Florida 34787, U.S.A. 

All rights reserved. Copyright 2019. © by the International Institute of 

Informatics and Systemics. 

 

 

The papers of this book comprise the proceedings of the conference 

mentioned on the title and the cover page. They reflect the authors’ 

opinions and, with the purpose of timely disseminations, are published as 

presented and without change. Their inclusion in these proceedings does 

no necessarily constitute endorsement by the editors. 

 

 

 
 

ISBN: 978-1-950492-07-7 (Collection)                        ISBN: 978-1-950492-08-4 (Volume I) 

 

 

 

 

 

 



The 23rd World Multi-Conference on Systemics, Cybernetics and Informatics: WMSCI 2019 

 

 

Adamopoulou, Evgenia National Technical University of Athens Greece 

Alam, Delwar Daffodil International University Bangladesh 

Alanís Urquieta, José D. Technological University of Puebla Mexico 

Alhayyan, Khalid N. Institute of Public Administration Saudi Arabia 

Altamirano, Patricio Institute of Advanced National Studies (IAEN in 
Spanish) 

Ecuador 

Andersen, J. C. The University of Tampa USA 

Ascacivar Placencia, Yanelli 
Karen 

Mecoacc Peru 

Batos, Vedran University of Dubrovnik Croatia 

Bermúdez Juárez, Blanca Meritorious Autonomous University of Puebla Mexico 

Bernikova, Olga St. Petersburg State University Russian 
Federation 

Bönke, Dietmar Reutlingen University Germany 

Bubnov, Alexey Institute of Physics of the Czech Academy of 
Sciences 

Czech Republic 

Cárdenas, José University of Guayaquil Ecuador 

Carreño Escobedo, Jorge 
Raúl 

Universidad Nacional Mayor de San Marcos Peru 

Castro, John W. University of Atacama Chile 

Chen, Jingchao University Donghua China 

Chiang, Po-Yun The Ministry of National Defense Taiwan 

Chou, Te-Shun East Carolina University USA 

Chukwu, Ozoemena Joseph Riga Technical University Latvia 

Ciemleja, Guna Riga Technical University Latvia 

Cilliers, Liezel University of Fort Hare South Africa 

Dantas de Rezende, Julio F. Federal University of Rio Grande do Norte USA 

Dasilva, Julian Barry University USA 

Doherr, Detlev University of Applied Sciences Offenburg Germany 

Dyck, Sergius Fraunhofer Institute of Optronics, System 
Technologies and Image Exploitation 

Germany 

 

PROGRAM COMMITTEE 
Chairs:  Michael Savoie (USA) 

            C. Dale Zinn (USA)  
                    



Edwards, Matthew E. Alabama A&M University USA 

Eremina, Yuliya Riga Technical University Latvia 

Fagade, Tesleem University of Bristol UK 

Farah, Tanjila North South University Bangladesh 

Florescu, Gabriela National Institute for Research and Development 
in Informatics 

Romania 

Fries, Terrence P. Indiana University of Pennsylvania USA 

Gaile-Sarkane, Elina Riga Technical University Latvia 

Gourisetti, Sri Nikhil Gupta Pacific Northwest National Laboratory USA 

Gvatua, Salome Riga Technical University Latvia 

Haba, Cristian-Gyözö “Gheorghe Asachi” Technical University of Iasi Romania 

Haferkorn, Daniel Fraunhofer Institute of Optronics, System 
Technologies and Image Exploitation 

Germany 

Hanacek, Petr Brno University of Technology Czech Republic 

Hassan, Md. Maruf Daffodil International University Bangladesh 

Hendel, Russell J. Towson University USA 

Hilkevics, Sergejs Ventspils University of Applied Sciences Latvia 

Ho, Sophia Shi-Huei University of Taipei Taiwan 

Hsiao, Jung SMS Infocomm Corporation USA 

Hu, Wen-Chen University of North Dakota USA 

Ismail, Zainab Z. University of Baghdad Iraq 

Jakubik, Maria Haaga-Helia University of Applied Sciences Finland 

Jaros, Jiri Brno University of Technology Czech Republic 

Jenq, John Montclair State University USA 

Jenq, Priscilla Carnegie Mellon University USA 

Jiménez, Ricardo Barry University USA 

Kabwende, Benjamin 
Ngongo 

Riga Technical University Latvia 

Khan, Salam Alabama A&M University USA 

Kocmanova, Alena Brno University of Technology Czech Republic 

Lamr, Marián Technical University of Liberec Czech Republic 

Lapina, Inga Riga Technical University Latvia 

Leclerc-Sherling, Christine ASTRACS USA 

Lo, Yen-Fen Shih Chien University Taiwan 

Lo, Yen-Hsi Shih Chien University Taiwan 

Lu, Shen University of South Florida USA 

Makarov, Alexander Institute for Microelectronics- TU Wien Austria 

Matin, Mohammad Abdul North South University Bangladesh 

Mechan Méndez, Víctor Universidad Nacional Mayor de San Marcos Peru 



Mendoza Rojas, Hubert 
James 

Universidad Nacional Mayor de San Marcos Peru 

Meyer, Heiko Gefasoft AG Germany 

Miyazaki, Jun Komazawa University Japan 

Mohammed, Ali J. Ministry of Construction and Housing Iraq 

Moraes, Altino José M. de Brazilian Ministry of Planning- Budget and 
Management 

Brazil 

Mylrea, Michael Pacific Northwest National Laboratory USA 

Naito, Katsuhiro Aichi Institute of Technology Japan 

Nemecek, Petr Newton College Czech Republic 

Oganisjana, Karine Riga Technical University Latvia 

Oliveira, Álvaro UFRN Brazil 

Omer, Ako K. Koya Univeristy Iraq 

Orantes-Jiménez, Sandra D. Instituto Politécnico Nacional Mexico 

Ozolins, Modris Riga Technical University Latvia 

Pando Álvarez, Rosa Universidad Nacional Mayor de San Marcos Peru 

Pastirčáková, Kateřina Jan Perner Transport Faculty- University of 
Pardubice 

Czech Republic 

Pavlakova Docekalova, 
Marie 

Brno University of Technology Czech Republic 

Peng, Michael Yao-Ping Hsuan Chuang University Taiwan 

Pickard, John East Carolina University USA 

Placencia Medina, Maritza Universidad Nacional Mayor de San Marcos Peru 

Quintana Salinas, Margot 
Rosario 

Facultad de Medicina- Universidad Nacional 
Mayor de San Marcos 

Peru 

Redkin, Oleg St. Petersburg State University Russian 
Federation 

Rodríguez, Nancy Autonomous University of Madrid Spain 

Sánchez Flores, Guillermo Technological University of Puebla Mexico 

Sander, Jennifer Fraunhofer Institute of Optronics, System 
Technologies and Image Exploitation 

Germany 

Santos, Irani SEMPLA-Prefeitura de Natal Brazil 

Scappini, Reinaldo National Technological University Argentina 

Schaetter, Alfred Pforzheim University Germany 

Segall, Richard S. Arkansas State University USA 

Selberherr, Siegfried Technische Universität Wien Austria 

Shah, Syed Zubair A. Jamia Millia Islamia India 

Shiraishi, Yoshiaki Kobe University Japan 

Silva-Valencia, Javier Universidad Peruana Cayetano Heredia Peru 

Simberova, Iveta Brno University of Technology Czech Republic 



Singh, Harwinder Guru Nanak Dev Engineering College India 

Skrbek, Jan Technical University of Liberec Czech Republic 

Sohn, Han Suk New Mexico State University USA 

Souza, Mônica L. Intellectos Brazil 

Sturgill, Ronda The University of Tampa USA 

Šulc, Jaromír Jan Perner Transport Faculty- University of 
Pardubice 

Czech Republic 

Sulema, Yevgeniya National Technical University of Ukraine Ukraine 

Sun, Baolin Wuhan University China 

Sverdlov, Viktor Institute for Microelectronics- TU Wien Austria 

Szygenda, Stephen A. Suuthern Methodist University USA 

Tanaka, Katsuyuki Aichi Institute of Technology Japan 

Tartari, Simone Intellectos Brazil 

Terzidis, Orestis Karlsruhe Institut of Technology Germany 

Tintin, Romel Institute of Advanced National Studies (IAEN in 
Spanish) 

Ecuador 

Tsubaki, Michiko University of Electro-Communications Japan 

Velázquez-Araque, Luis University of Guayaquil Ecuador 

Vrána, Stanislav Czech Technical University in Prague Czech Republic 

Windbacher, Thomas Technische Universität Wien Austria 

Yang, Zining ACERTAS USA 

Yoshida, Naofumi Komzawa University Japan 

Zaman, Moniruz Daffodil International University Bangladesh 

Zaretsky, Esther Givat Washington Academic College of 
Education 

Israel 

 



The 23rd World Multi-Conference on Systemics, Cybernetics and Informatics: WMSCI 2019 

 

 

 

ADDITIONAL REVIEWERS 

  

Abariga, Samuel Division of Epidemiology and Biostatistics USA 

Abbas, Ghulam Ghulam Ishaq Khan Institute Pakistan 

Abd Jelil, Radhia Higher Institute of Fashion Professions of 
Monastir 

Tunisia 

Abdel Hafez, Hoda Suez Canal University Egypt 

Abdul, Hamed University of Management and Technology Pakistan 

Abe, Jair Minoro Paulista University Brazil 

Aboalsamh, Hatim King Saud University Saudi Arabia 

Abreu, António Higher Education Polytechnic Institution of 
Engineering 

Portugal 

Abrukov, Victor Chuvash State University Russian Federation 

Abu Omar, Mohammad Al-Quds Open University Palestine 

Abuhejleh, Ahmad University of Wisconsin-River Falls USA 

Acharya, Sushil Robert Morris University USA 

Agarwal, Arun Siksha `O` Anusandhan Deemed to be 
University 

India 

Agrebi, Maroi University of Polytechnique Hauts-de-France France 

Agulhari, Cristiano Marcos State University of Campinas Brazil 

Ahmed, Shamsuddin Islamic University of Medinah Saudi Arabia 

Aiordachioaie, Dorel Tokyo Institute of Technology Japan 

Akdeniz, Rafet Namik Kemal University Turkey 

Aksamija, Zlatan University of Illinois at Urbana-Champaign USA 

Aksoy, Mehmet S. King Saud University Saudi Arabia 

Alafaireet, Patricia University of Missouri USA 

Alexik, Mikulas University of Zilina Slovakia 

Al-Hamouz, Sadeq The World Islamic Sciences and Education 
University 

Jordan 

Al-Hamzah, Khawlah 
Hussein Ali 

Basrah University Iraq 

Ali, Kamal Jackson State University USA 

   



Aliguliyev, Ramiz Institute of Information Technology, 
Azerbaijan National Academy of Sciences 

Azerbaijan 

Alkhatib, Ghazi King Fahd University of Petroleum and 
Minerals 

Saudi Arabia 

Als, Adrian University of the West Indies Barbados 

Alsmadi, Izzat Yarmouk University Jordan 

Amornyotin, Somchai Mahidol University Thailand 

Analide, Cesar University of Minho Portugal 

Andina, Diego Universidad Politécnica de Madrid Spain 

Andrade Ramos, Ana Luisa University of Aveiro Portugal 

Arato, Peter Budapest University of Technology and 
Economics 

Hungary 

Arinyo, Robert Joan Polytechnic University of Catalonia Spain 

Ariton, Viorel Danubius University Romania 

Aruga, Masahiro Tokai University Japan 

Asadi, Saeid University of Queensland Australia 

Asemi, Asefeh Corvinus University of Budapest Hungary 

Asproni, Giovanni European Bioinformatics Institute UK 

Aveledo, Marianella Simon Bolivar University Venezuela 

Aydogan, Hasan Selcuk University, Technology Faculty,  
Campus Selcuklu Konya 

Turkey 

Aziz, Soulhi National School of Mineral Industry Morocco 

Bagheri, S. Eindhoven University of Technology Netherlands 

Bagnoli, Franco University of Florence Italy 

Bai, Zhengyao Yunnan University China 

Bakar, Ab Rahim University Putra Malaysia Malaysia 

Baker, John Johns Hopkins University USA 

Bakmaz, Bojan University of Belgrade Serbia 

Balas, Valentina Aurel Vlaicu University of Arad Romania 

Balicki, Jerzy Warsaw University of Technology Poland 

Banerji, Sanjay Amrita Vishwa Vidyapeetham University India 

Bang, Jørgen University of Aarhus Denmark 

Barb, Adrian Penn State University USA 

Barba, Leiner Popular University of Cesar Colombia 

Barsoum, Nader Curtin University of Technology Malaysia 

Bäßler, Ralph BAM Federal Institute for Materials Germany 

Batos, Vedran University of Dubrovnik Croatia 

Baudin, Veronique Laboratory for Analysis and Architecture of 
Systems 

France 

Becejski Vujaklija, Dragana University of Belgrade Serbia 



Belahcen, Anouar Aalto University School of Science and 
Technology  

Finland 

Bernabé, Gregorio University of Murcia Spain 

Bernardi, Ansgar German Research Center for Artificial 
Intelligence 

Germany 

Bernardino, Jorge Institute of Engineering of Coimbra Portugal 

Bernick, Philip Hathority, LLC USA 

Bettaz, Mohamed Philadelphia University Jordan 

Bidarra, José Aberta University Portugal 

Biernat, Krzysztof Automotove Industry Institute Poland 

Bigan, Cristin Ecological University of Bucharest Romania 

Bilbao, Javier University of the Basque Country Spain 

Bist, Ankur Singh Krishna Institute of Engineering and 
Technology, Ghaziabad 

India 

Blaha, Martin University of Defence Czech Republic 

Boenke, Dietmar Reutlingen University Germany 

Bojcetic, Nenad University of Zagreb Croatia 

Bolboaca, Sorana Daniela Iuliu Hatieganu University of Medicine and 
Pharmacy Cluj-Napoca 

Romania 

Borangiu, Theodor Polytechnic University of Bucharest Romania 

Bordignon, Alex Laier Pontifical Catholic University Brazil 

Botti-Salitsky, Rose University of Massachusetts Dartmouth USA 

Bubnov, Alexey Academy of Sciences of the Czech Republic Czech Republic 

Bucchiarone, Antonio Institute of Information Science and 
Technologies 

Italy 

Buchalcevova, Alena University of Economics, Prague Czech Republic 

Caldararu, Florin Ecological University of Bucharest Romania 

Caldeira, Filipe Polytechnic Institute of Viseu Portugal 

Camargo, Maria Emilia University of Caxias do Sul Brazil 

Canbolat, Huseyin Yildirim Beyazit University Turkey 

Cardoso, Eduardo Monterrey Institute of Technology and 
Higher Education 

Mexico 

Carmo, Elisangela Gisele Do Paulista State University Brazil 

Carmona, Samuel Development and Medical Innovation Center Spain 

Carretero, Jesús University Carlos III of Madrid Spain 

Challa, Radhakumari Sri Sathya Sai Institute of Higher Learning India 

Chang, Chin-Chih Chung Hua University Taiwan 

Chang, Weng-Long National Kaohsiung University of Applied 
Sciences 

Taiwan 

Chang, Ya-Hui National Taiwan Ocean University Taiwan 



Chaudhari, Narendra Indian Institute of Technology Indore  India 

Chen, Jingchao DongHua University China 

Chen, Jyi-Ta Southern Taiwan University Taiwan 

Chen, Lisa Y. I-Shou University Taiwan 

Chen, Yil Huafan University Taiwan 

Chen, Zhe Northeastern University China 

Cherinka, R. The MITRE Corporation USA 

Chiou, Richard Drexel University USA 

Chorikavil Thomas, Jose Central Plantation Crops Research Institute India 

Chou, Tsung-Yu National Chin-Yi University of Technology Taiwan 

Chou, Tung-Hsiang National Kaohsiung University of Science 
and Technology 

Taiwan 

Chuvakin, Anton Gartner for Technical Professionals USA 

Cialdea, Donatella University of Molise Italy 

Cirella, Jonathan RTI International USA 

Comite, Ubaldo University of Calabria Italy 

Corcuera, Pedro University of Cantabria Spain 

Cortés Zaborras, Carmen University of Malaga Spain 

Cunha, Idaulo J. Intellectos Brazil 

D`Ulizia, Arianna National Research Council Italy 

Da Rugna, Jerome University Jean Monnet of Saint-Etienne France 

Dalla Vecchia, Alessandro Federal University of Rio Grande do Sul Brazil 

Danjour, Miler Franco Federal Institute of Education, Science and 
Technology of Rio Grande do Sul 

Brazil 

Dash, Sujata North Orissa University India 

De Aquino, Andre L. L. Federal University of Alagoas Brazil 

De la Puente, Fernando University of Las Palmas de Gran Canaria Spain 

Deakins, Eric University of Waikato New Zealand 

Desilva, Mauris 3D PARS (US) and 3D PARS Limited (UK) USA 

Dhamdhere, Vidya G. H. Raisoni College of Engineering and 
Management 

India 

Dhingra, Arvind Guru Nanak Dev Engineering College India 

Dizdaroglu, Bekir Karadeniz Technical University Turkey 

Do Nascimento Morais, 
António J. 

Open University Portugal 

Doherr, Detlev University of Applied Sciences Offenburg Germany 

Doma, Salah Alexandria University Egypt 

Donko, Dzenana University of Sarajevo Bosnia and 
Herzegovina 

Druzovec, Marjan University of Maribor Slovenia 



Duchen, Gonzalo National Polytechnic Institute Mexico 

Dugarte Peña, Germán Lenin Charles III University of Madrid Spain 

Dursun, Sukru Selcuk University Turkey 

Dvornik, Josko University of Split Croatia 

Ebadati, Omid Mahdi Kharazmi University Iran 

El Oualkadi, Ahmed Abdelmalek Essaadi University Morocco 

Elçi, Atilla Aksaray University (Emeritus) Turkey 

Elías Hardy, Lidia Lauren Higher Institute of Technologies and Applied 
Sciences 

Cuba 

El-Kashlan, Ahmed Academy for Science and Technology  Egypt 

Elmahboub, Widad M. Hampton University USA 

Encabo, Eduardo University of Murcia Spain 

Englmeier, Kurt University of Applied Sciences Schmalkalden Germany 

Ercan, M. Fikret Singapore Polytechnic Singapore 

Erins, Ingars Riga Technical University Latvia 

Falkowski-Gilski, 
Przemyslaw 

Gdansk University of Technology Poland 

Farhaoui, Yousef Moulay Ismail University Morocco 

Farias, Patricia Federal University of Pernambuco Brazil 

Félez, Jesús Technical University of Madrid Spain 

Feng, Tao Aramco Service Company USA 

Feraco, Antonio Nanyang Technological University Singapore 

Fernandes, Márcia Federal University of Uberlândia Brazil 

Fernandes, Paula Odete Polytechnic Institute of Bragança Portugal 

Ferreira, Andrea Federal University of Paraíba Brazil 

Figueroa de La Cruz, Mario 
M. 

National Technological University Argentina 

Finkbine, Ronald Indiana University Southeast USA 

Fiorini, Rodolfo A. Polytechnic University of Milan Italy 

Fisser, Erwin Soa Aids Nederland Netherlands 

Flammia, Madelyn University of Central Florida USA 

Floyd, Raymond Innovative Insights, Inc. USA 

Foglia, Pierfrancesco University of Pisa Italy 

Fox, Richard Northern Kentucky University USA 

Frejlichowski, Dariusz West Pomeranian University of Technology Poland 

Fujdiak, Radek Brno University of Technology Czech Republic 

Furst, Jacob D. DePaul University USA 

Furukawa, Susumu University of Yamanashi Japan 

Gandhewar, Nisarg SB Jain Institute of Technology, Managment 
& Research 

India 



Garai, Gautam Saha Institute of Nuclear Physics India 

García, Alberto Eloy University of Cantabria Spain 

Garcia Bedoya, Olmer State University of Campinas Brazil 

García Marco, Francisco J. University of Zaragoza Spain 

García-Aracil, Adela Polytechnic University of Valencia Spain 

García-Ramírez, José Miguel University of Granada Spain 

Gedviliene, Genute Vytautas Magnus University Lithuania 

Genser, Robert Institute for Handling Devices and Robotics Austria 

George, Alan Montana State University USA 

Ghayoumi, Mehdi Kent State University USA 

Ghosh, Uttam Vanderbilt University USA 

Giampapa, Joseph Carnegie Mellon University USA 

Gini, Giuseppina Polytechnic of Milan Italy 

Gnatyuk, Volodymyr V.E. Lashkaryov Institute of Semiconductor 
Physics of the National Academy of Sciences 
of Ukraine 

Ukraine 

Gnudi, Adriana University of Bergamo Italy 

Gobron, Stephane Iwate University Japan 

Gouyon, David University of Lorraine France 

Grouverman, Valentina Research Triangle Institute USA 

Guedes de Souza, Sergio Federal University of Rio de Janeiro Brazil 

Gueorguieva, Natacha City University of New York USA 

Gui, M. W. National Taipei University of Technology Taiwan 

Gulbahar, Yasemin Ankara University Turkey 

Györödi, Cornelia University of Oradea Romania 

Haddad, Hisham Kennesaw State University USA 

Hajduk, Zbigniew Rzeszow University of Technology Poland 

Ham, Chan Kennesaw State University USA 

Hamie, Ali University of Brighton UK 

Hanakawa, Noriko Hannan University Japan 

Haruvy, Nava Netanya Academic College Israel 

Hashimoto, Shigehiro Kogakuin University Japan 

Hieber, Hartmann International Consulting Bureaux Germany 

Hilkevics, Sergejs Ventspils University of Applied Sciences Latvia 

Hishiyama, Reiko Waseda University Japan 

Holmqvist, Mona Kristianstad University College Sweden 

Hong, Sungbum Jackson State University USA 

Hong, Tzung-Pei National University of Kaohsiung Taiwan 

Hsu, Ching-Hsien Chung Hua University Taiwan 



Huget, Marc-Philippe University of Liverpool UK 

Hunek, Wojciech P. Opole University of Technology Poland 

Ilunga, Masengo University of South Africa South Africa 

Imbalzano, Giovanni MPI Italy 

Inci, Ahmet Can Bryant University USA 

Inkinen, Tommi University of Helsinki Finland 

Intakosum, Sarun King Mongkut's Institute of Technology 
Ladkrabang 

Thailand 

Ionescu, Adela University of Craiova Romania 

Ishikawa, Hiroshi Niigata University of International and 
Information Studies 

Japan 

Ivasic-Kos, Marina University of Rijeka Croatia 

Izydorczyk, Jacek Silesian University of Technology Poland 

Jacobson, Jon A. University of Michigan USA 

Jakóbczak, Dariusz Politechnika Koszalinska Poland 

Jalal, Laassiri Ibn Tofail University Morocco 

Janota, Aleš University of Žilina Slovakia 

Jaoua, Ali University of Qatar Qatar 

Jara Guerrero, Salvador University of Michoacan Mexico 

Jaramillo-Núñez, Alberto National Institute of Astrophysics, Optics and 
Electronics 

Mexico 

Jastrzebska, Agnieszka Warsaw University of Technology Poland 

Jenq, John Montclair State University USA 

Joshi, Dheeraj National Institute of Technology Kurukshetra India 

Julião, Rui Pedro New University of Lisbon Portugal 

Kabassi, Katerina Technological Education Institute of the 
Ionian Islands 

Greece 

Kachanova, Tamara L. Saint-Petersburg State Electrotechnical 
University “LETI” 

Russian Federation 

Kalganova, Tatiana Brunel University UK 

Kaneko, Itaru Tokyo Polytechnic University Japan 

Kaneko, Yoshihiro Gifu Univiersity Japan 

Kaur, Kiran University of Malaya Malaysia 

Kawaguchi, Masashi National Institute of Technology, Suzuka 
College 

Japan 

Kawarazaki, Noriyuki Kanagawa Institute of Technology Japan 

Kemmerich, Thomas University College Gjøvik Norway 

Kenk, Mourad A. Computer Science Department, Faculty of 
Science, South Valley University 

Egypt 

Keswani, Bright Gyan Vihar University India 



Khademi, Aria Pennsylvania State University USA 

Khalifa, Abdul Jabbar Al-Nahrain University Iraq 

Khudayarov, Bakhtiyar Tashkent Institute of Irrigation and 
Agricultural Mechanization Engineers 

Uzbekistan 

Kim, Eung Sang Korea Electrotechnology Research Institute South Korea 

Kim, Hyunju Wheaton College USA 

Kinser, Jason George Mason University USA 

Kiriazov, Petko Bulgarian Academy of Sciences Bulgaria 

Knipp, Tammy Florida Atlantic University USA 

Kohir, Vinayadatt V. Indian Institute of Technology India 

Kopparapu, Sunil Kumar Tata Consultancy Services Limited India 

Korsakiene, Renata Vilnius Gediminas Technical University Lithuania 

Koul, Saroj Acadia University Canada 

Kouroupetroglou, Georgios University of Athens Greece 

Kozlovskis, Konstantins Riga Technical University Latvia 

Kozma, Tamas University of Debrecen Hungary 

Kreisler, Alain University Paris 06 France 

Kroumov, Valeri Okayama University of Science Japan 

Krovvidy, Srinivas Fannie Mae USA 

Kucuksille, Ecir Suleyman Demirel University Turkey 

Kumar, Prashant Shivaji University India 

Kumar, Shashi Kumar Bangalore University India 

Kumar Pandey, Sumit Jharkhand Rai University India 

Kurtulus, Kemal Istanbul University Turkey 

Kushida, Takayuki Tokyo University of Technology Japan 

Lai, Yeu-Pong Chung Cheng Institute of Technology Taiwan 

Lakhoua, Mohamed Najeh University of Carthage Tunisia 

Lasmanis, Aivars University of Latvia Latvia 

Latawiec, Krzysztof J. Opole University of Technology Poland 

Law, Rob Hong Kong Polytechnic University Hong Kong 

Ledesma Orozco, Sergio E. Guanajuato University Mexico 

Lee, Chang Won Hanyang University South Korea 

Lee, DoHoon Pusan National University South Korea 

Lee, Jong Kun Changwon National University South Korea 

Lee, Kyung Oh Sun Moon University South Korea 

Lee, Yih-Jiun Chien Kuo Technology University Taiwan 

Lee, Yusin National Cheng Kung University Taiwan 

Li, Weigang University of Brasilia Brazil 

Lim, Hwee-San Science University of Malaysia Malaysia 



Lin, Hong University of Houston Downtown USA 

Lin, Shu-Chiung Tatung University Taiwan 

Lipikorn, Rajalida Chulalongkorn University Thailand 

Lipinski, Piotr Technical University of Lodz Poland 

Loffredo, Donald University of Houston-Victoria USA 

Lopes da Silva, Paulo A. Military Engineering Institute Brazil 

López de Lacalle, Luis 
Norberto 

University of the Basque Country Spain 

López Román, Leobardo University of Sonora Mexico 

Lorenzo, Carla National University of San Juan Argentina 

Lyridis, Dimitrios National Technical University of Athens Greece 

Lyudmila, Mihaylova Lancaster University UK 

Magnani, Lorenzo University of Pavia Italy 

Mainguenaud, Michel Institut National des Sciences Appliquées France 

Malollari, Ilirjan University of Tirana Albania 

Mandal, Pratap Chandra Indian Institute of Management, Shillong India 

Mao, Xiao-Bing Wuhan University of Technology China 

Marappan, Raja SASTRA University India 

Marcelino, Roderval Federal University of Santa Catarina Brazil 

Marinova, Rossitza Concordia University of Edmonton Canada 

Marlowe, Thomas J. Seton Hall University USA 

Marra, Cirley Barbosa Universidade Federal do Sul da Bahia Brazil 

Martínez Rebollar, Alicia Polytechnic University of Valencia Spain 

Marx Gómez, Jorge University Oldenburg Germany 

Masum, Salahuddin 
Mohammad 

Daffodil International University Bangladesh 

Mateen, Ahmed University of Agriculture Faisalabad Pakistan 

Matsuda, Michiko Japanese Standards Association Japan 

Maymir-Ducharme, Fred A. IBM US Federal USA 

McConnell, Rodney University of Idaho USA 

McMahon, Ellen National-Louis University, College of 
Management and Business, Retired 

USA 

Memon, Imran Zhejiang University China 

Mendes Gomes, Luis University of the Azores Portugal 

Merten, Pascaline Free University of Brussels Belgium 

Metrolho, Jose Polytechnic Institute of Castelo Branco Portugal 

Mihai, Dan University of Craiova Romania 

Milcic, Diana University of Zagreb Faculty of Graphic Arts Croatia 

Mishra, Deepak Indian Institute of Space Science and 
Technology 

India 



Misurec, Jiri Brno Univerzity of Technology Czech Republic 

Moin, Lubna Pakistan Naval Engineering College Pakistan 

Monti, Marina National Research Council Italy 

Morgan, Theresa Wudang Research Association USA 

Morshed, Ahmed Hisham Ain Shams University Egypt 

Mozar, Stefan Electrical Testing Services Pty Ltd. Australia 

Mróz-Gorgoń, Barbara Wroclaw University of Economics Poland 

Muñoz García, Ana Celina Los Andes University Venezuela 

Mylonas, Phivos Ionian University Greece 

Nag, Abhijit The University of Memphis USA 

Nagaiah, Narasimha University of Central Florida USA 

Nagarkar, Mahesh SCSM College of Engineering India 

Nagy, Endre L. Society of Instrument and Control Engineers Japan 

Navas Delgado, Ismael University of Malaga Spain 

Nayyar, Anand KCL Institute of Management and 
Technology 

India 

Neaga, Elena Irina University of Wales Trinity st David UK 

Nemec, Juraj Matej Bel University Slovakia 

Neumüller, Moritz Vienna University of Economics and 
Business 

Austria 

Newsome, Mark Hewlett-Packard Company USA 

Niculescu, Virginia Babes-Bolyai University Romania 

Nievola, Julio Cesar Pontifical Catholic University of Paraná Brazil 

Nikolarea, Ekaterini University of the Aegean Greece 

Novikov, Oleg Tomko Russian Federation 

Nugroho, Heru Telkom University Indonesia 

Núñez, Jose Luis Technical University of Madrid Spain 

Objelean, Nicolae State University of Moldova Moldova, Republic 
of 

Occelli, Sylvie Economic Social Research Institute of 
Piemonte 

Italy 

Odella, Francesca University of Trento Italy 

Odetayo, Michael Coventry University UK 

Odhiambo, Marcel O. Vaal University of Technology South Africa 

Olson, Patrick C. National University USA 

Ong, Sim-Heng National University of Singapore Singapore 

Ortiz Sosa, Lourdes Maritza Andres Bello Catholic University Venezuela 

O'Sullivan, Jill Farmingdale State College USA 

Oszust, Mariusz Rzeszow University of Technology Poland 

Ow, Hock University Malaya Malaysia 



Paiva, Teresa Guarda Polytechnic Institute Portugal 

Pal, Tandra National Institute of Technology, Durgapur India 

Park, Se Hyun Chung-Ang University South Korea 

Parrilla Roure, Luís University of Granada Spain 

Patel, H University of Bridgeport USA 

Patel, Kuntalkumar P. S. V. Institute of Computer Studies India 

Paul, Stephane Thales Research  France 

Pereira, Elisabeth T. University of Aveiro Portugal 

Pereira, Rafael Federal University of Santa Maria Brazil 

Periyasamy, Pitchapillai Sree Saraswathi Thyagaraja College India 

Perjési-Hámori, Ildikó University of Pécs Hungary 

Petrillo, Antonella University of Naples Parthenope Italy 

Phakamach, Phongsak North Eastern University Thailand 

Pickl, Stefan Bundeswehr University Munich Germany 

Pieterse, Vreda University of Pretoria South Africa 

Pilvere, Irina Latvia University of Agriculture Latvia 

Pingitore, Alessandro Council National Research, Clinical 
Physiology Institute 

Italy 

Plakitsi, Katerina University of Ioannina Greece 

Poh, Elsa Eastern Michigan University USA 

Polenakovikj, Radmil Ss. Cyril and Methodius University Business 
Start-up Centre 

Macedonia 

Poniszewska-Maranda, 
Aneta 

Lodz University of Technology Poland 

Poobrasert, Onintra National Electronics and Computer 
Technology Center 

Thailand 

Poveda, Geovanny Technical University of Madrid Spain 

Prasad, P. M. K. GVP College of Engineering for Women, 
Visakhapatnam 

India 

Prykarpatsky, Anatoliy K. Ivan Franko State Pedagogical University Ukraine 

Pshehotskaya, Ekaterina InfoWatch Russian Federation 

Qabazard, Adel M. Kuwait Institute for Scientific Research Kuwait 

Quadro, Martín National University of Córdoba Argentina 

Quan-Haase, Anabel University of Western Ontario Canada 

Quist-Aphetsi, Kester Ghana Telecom University College Ghana 

Rachev, Boris Technical University of Varna Bulgaria 

Rahmes, Mark Harris Corporation USA 

Rahouma, Kamel Technical College in Riyadh Egypt 

Rashid, Kasim Amman University Canada 

   



Reichwald, Julian Cooperative State University Baden-
Wurttemberg Mannheim 

Germany 

Reis, Arsénio University of Trás-os-Montes e Alto Douro Portugal 

Reis, Rosa Porto Superior Institute of Engineering Portugal 

Renes-Arellano, Paula University of Cantabria Spain 

Reuter, Matthias Clausthal University of Technology Germany 

Reyes-Méndez, Jorge J. University of Toronto Canada 

Riihentaus, Juhani Docent (retired), University of Eastern 
Finland 

Finland 

Ripon, Shamim East West University Bangladesh 

Rivza, Peteris Latvia University of Agriculture Latvia 

Rizki, Mateen Wright State University USA 

Rizzo, Rosalba University of Messina Italy 

Rodi, Anthony California University of Pennsylvania USA 

Rodrigues, Nelson Polytechnic Institute of Bragança Portugal 

Rodríguez Florido, Miguel 
Ángel 

University of Las Palmas de Gran Canaria Spain 

Rodríguez-Piñero, Piedad 
Tolmos 

Rey Juan Carlos University Spain 

Rojas, Arturo National University of Engineering Peru 

Rolland, Colette University of Paris 1 Pantheon-Sorbonne France 

Romansky, Radi Technical University of Sofia Bulgaria 

Romero, Luis Felipe University of Sonora Mexico 

Romli, Fairuz Universiti Putra Malaysia Malaysia 

Ros, Frederic Orleans University France 

Rößling, Guido Darmstadt University of Technology Germany 

Rot, Artur Wroclaw University of Economics Poland 

Rout, Deepak National Institute of Technology Goa India 

Roveda, Loris University of Applied Sciences and Arts of 
Southern Switzerland 

Switzerland 

Rowe, Neil Naval Postgraduate School USA 

Ruiz Rey, Francisco J. University of Malaga Spain 

Ruiz Zamarreño, Carlos Public University of Navarra Spain 

Rutkowski, Jerzy Silesian University of Technology Poland 

Ščeulovs, Deniss Riga Technical University Latvia 

Sadri, Houman University of Central Florida USA 

Salazar, Antonio Simon Bolivar University Venezuela 

Saleh, Magda M. Alexandria University Egypt 

Salim, Siham National Research Center Egypt 

Samcovic, Andreja University of Belgrade Serbia 



Sanna, Andrea Polytechnic University of Turin Italy 

Santagati, Cettina University of Catania Italy 

Santos, Jorge Polytechnic Institute of Porto Portugal 

Sarma, Himangshu University of Bremen Germany 

Sasakura, Mariko Okayama University Japan 

Sastry G, Hanumat University of Petroleum and Energy Studies India 

Selberherr, Siegfried Technische Universität Wien Austria 

Selim, Haysam University of Nevada Las Vegas USA 

Seme, David University of Picardie Jules Verne France 

Sencu, Razvan University of Manchester UK 

Serôdio, Carlos M. J. University of Trás-os-Montes and Alto Douro Portugal 

Shang, Yilun Tongji University China 

Shanker, Udai Indian Institute of Technology Roorkee India 

Shieh, Chin-Shiuh National Kaohsiung University of Applied 
Sciences 

Taiwan 

Shieh, Hsin-Jang National Dong Hwa University Taiwan 

Shin, Jungpil University of Aizu Japan 

Shing, Chen-Chi Radford University USA 

Shiraishi, Masatake Ibaraki University Japan 

Shojafar, Mohammad University Sapienza of Rome Italy 

Siddique, Zahed University of Oklahoma USA 

Silva, Geraldo Estadual Paulista University Brazil 

Simion, Gabriela University Politehnica of Bucharest Romania 

Singh, Vijander Netaji Subhas University of Technology 
(Formerly NSIT) 

India 

Siriopoulos, Costas Zayed University United Arab Emirates 

Sllame, Azeddien M. University of Tripoli Libya 

Sokolov, Sergey Keldysh Institute for Applied Mathematics Russian Federation 

Sornkaew, Thanakorn Ramkhamheang University Thailand 

Sotirov, Sotir University "Prof. Dr Asen Zlatarov" Bulgaria 

Sousa, António Institute of Biomedical Engineering Portugal 

Spalek, Seweryn Silesian University of Technology Poland 

Srotyr, Martin Czech Technical University in Prague Czech Republic 

Stasytyte, Viktorija Vilnius Gediminas Technical University Lithuania 

Steinbacher, Hans-Peter University of Applied Science Kufstein Austria 

Štork, Milan University of West Bohemia Czech Republic 

Stosic, Lazar Institute of Management and Knowledge, 
External Associate Coordinator for Serbia, 
Skopje, Macedonia 

Serbia 

Straub, Jeremy North Dakota State University USA 



Strugar, Ivan University of Zagreb Croatia 

Suárez-Garaboa, Sonia Mª University of A Coruña Spain 

Subba Reddy, N. V. Manipal Institute of Technology India 

Subban, Ravi Department of Computer Science, School of 
Engineering and Technology, Pondicherry 
University 

India 

Subramoniam, Suresh College of Engineering India 

Sundaram, Aruna A.M Jain College India 

Sureerattanan, Nidapan Independent Thailand 

Sutherland, Trudy Vaal University of Technology South Africa 

Suviniitty, Jaana Aalto University School of Technology Finland 

Swart, William East Carolina University USA 

Szabó, Csaba Technical University of Kosice Slovakia 

Tadepalli, Gopal Anna University India 

Tadisetty, Srinivasulu Kakatiya University India 

Tam, Wing K. Zodicom Technology Pty Limited Australia 

Tansel, Abdullah Uz City University of New York USA 

Tao, C. W. National Ilan University Taiwan 

Taraghi, Zohreh Mazandaran University of Medical Scienses Iran 

Taylor, Stephen Sussex University UK 

Teixeira Pinto, Leonel Federal University of Santa Catarina Brazil 

Tenreiro Machado, J. A. Institute of Engineering of Porto  Portugal 

Thapliyal, Mathura Hemvati Nandan Bahuguna Garhwal 
University 

India 

Thompson, Laura Keiser University USA 

Thurasamy, Ramayah Science University of Malaysia Malaysia 

Tiwari, Rahul Medi-Caps University, Indore M.P. India 

Tomar, Ravi University of Petroleum  India 

Trifas, Monica Jacksonville State University USA 

Truyol, Albert Academy of Environment ENSMSE et 
ENSHG 

France 

Tsai, Chang-Lung Chinese Culture University Taiwan 

Tsaur, Woei-Jiunn Da-Yeh University Taiwan 

Tseng, Juin-Ling Minghsin University of Science and 
Technology 

Taiwan 

Tsiligaridis, John Heritage University USA 

Tu, Shu-Fen Chinese Culture University Taiwan 

Ucal, Meltem Kadir Has University Turkey 

Ulovec, Andreas University of Vienna Austria 

Unalan, Halit Turgay Anadolu University Turkey 



Vallejo, Marta Heriot-Watt University UK 

Vallejo Gutiérrez, José 
Refugio 

University of Guanajuato Mexico 

Varughese, Joe Northern Alberta Institute of Technology Canada 

Vasilache, Simona University of Tsukuba Japan 

Vázquez, Ernesto Autonomous University of Nuevo Leon Mexico 

Vegh, Laura Technical University of Cluj-Napoca Romania 

Velaga, Sreerama Murthy GMR Institute of Technology India 

Venkateswarlu, Somu KL University India 

Venu Gopal, S. Vardhaman College of Engineering India 

Vimarlund, Vivian Linköping University Sweden 

Vintere, Anna Latvia University of Agriculture Latvia 

Vityaev, Evgenii E. Sobolev Institute of Mathematics SB RAS Russian Federation 

Vizureanu, Petrica “Gheorghe Asachi” Technical University of 
Iasi 

Romania 

Wada, Shigeo Tokyo Denki University Japan 

Waghmare, Vishal Department of Computer Science,Vivekanand 
College, Kolhapur  

India 

Wataya, Roberto Sussumu Adventist University Center of Sao Paulo Brazil 

Wei, Wei Zhejiang University China 

Wei, Xinzhou New York City College of Technology USA 

Whatley, Janice University of Salford UK 

Whitbrook, Amanda M. University of Nottingham  UK 

Wielki, Janusz Opole University of Technology Poland 

Wolfengagen, Viacheslav Institute for Contemporary Education 
JurInfoR-MSU 

Russian Federation 

Wu, Tung-Xiung (Sean) Shih Hsin University Taiwan 

Wu, Wen-Yen I-Shou University Taiwan 

Xochicale Rojas, Hugo A. DeSiC - Desarrollo de Sistemas de Cómputo Mexico 

Yang, Fengfan Nanjing University of Aeronautics and 
Astronautics 

China 

Yang, Hung Jen National Kaohsiung Normal University Taiwan 

Ye, Xin California State University San Marcos USA 

Yoon, Changwoo Electronics and Telecommunications 
Research Institute 

South Korea 

Yussupova, Nafissa I. Ufa State Aviation Technical University Russian Federation 

Zafar, Sherin University Faridabad India 

Zargayouna, Mahdi Inrets Institute and Paris-Dauphine University France 

Zaridis, Apostolos University of the Aegean Greece 

Zaveri, Jigish Morgan State University USA 



Zavialova, Tatiana V. National Research Technical University  Russian Federation 

Zdunek, Rafal Wroclaw University of Technology Poland 

Zeheb, Ezra Israel Institute of Technology Israel 

Zelinka, Tomas Czech Technical University in Prague Czech Republic 

Zemliak, Alexander Autonomous University of Puebla Mexico 

Zhang, Haiqiang Beijing Jiaotong University China 

Zhang, Wei AI Foundations, IBM Research USA 

Zhang, Xiaozheng Jane California Polytechnic State University USA 

Zhang, Yanlong Manchester Metropolitan University  UK 

Zhong, Cheng Guangxi University China 

Zoch, Stephen Houston Community College USA 

Zogla, Irena Professor Emeritus, the University of 
LatviaSenior researcher, Rezekne Academy 
of Technologies 

Latvia 

 
 



 The 23rd World Multi-Conference on Systemics, Cybernetics and Informatics: WMSCI 2019 

 

 

 
 

Abdulrahaman, Ribwar Koya University Iraq 

Acosta, Patricia Universidad de las Americas Ecuador 

Acosta Guzmán, Ivan Leonel Universidad de Guayaquil Ecuador 

Adamopoulou, Evgenia National Tecnhical University of Athens Greece 

Adekunle, Yinka Babcock University Nigeria 

Aderhold, Daniel Universidad Peruana de Ciencias Aplicadas Peru 

Ahn, Dohee Chung-Ang University South Korea 

Akdeniz, Rafet Namik Kemal University Turkey 

Al-Masri, Alaaeddin An-Najah National University Palestine 

Alsaqqar, Awatif Aurok University Iraq 

Alvarado, Luz Deicy Universidad Distrital Francisco José de 
Caldas 

Colombia 

Armas, Jimmy Universidad Peruana de Ciencias Aplicadas Peru 

Armoush, Ashraf An-Najah National University Palestine 

Barbosa, Cátia Federal University of Minas Gerais Brazil 

Barbosa, Cátia Rodrigues Universidade Federal de Minas Gerais Brazil 

Bauer, Thomas A. University of Vienna Austria 

Belardi, Aldo Artur Centro Universitário FEI Brazil 

Benova, Eleonora Comenius University Slovakia 

Berleant, Daniel University of Arkansas at Litte Rock USA 

Bernardi, Ansgar German Research Center for Artificial 
Intelligence 

Germany 

Bernardino, Jorge Institute of Engineering of Coimbra Portugal 

Bezhani, Eda University Aleksander Moisiu Albania 

Blackmore, Chris The Open University UK 

Bönke, Dietmar Reutlingen University Germany 

Buchelli Perales, Orivel 
Jackson 

Universidad Nacional de Trujillo Peru 

Buonopane, Gerald Seton Hall University USA 

Burcham, Joan Arkansas State Univesity USA 

 

ADDITIONAL REVIEWERS FOR THE 

NON-BLIND REVIEWING 



Bustos García De Castro, 
Pablo 

Universidad de Extremadura Spain 

Cantu, José Universidad Autonoma de Nuevo Leon Mexico 

Casagni, Michelle MITRE USA 

Cashel-Cordo, Peter University of Southern Indiana USA 

Castañeda, Pedro Universidad Peruana de Ciencias Aplicadas Peru 

Castek, Jill University of Arizona USA 

Chen, Jong-Chen National Yunlin University of Science and 
Technology 

Taiwan 

Chen, Zhikui Dalian University of Technology China 

Collar, Emilio Western Connecticut State University USA 

Costa, Ivanir Universidade Nove de Julho Brazil 

Crepeau, John University of Idaho USA 

Cunha, Izabella Federal University of Minas Gerais Brazil 

Darwish, Mahmoud Navajo Technical University USA 

Dave, Leena RTI International USA 

De Magalhães, Candida 
Alzira 

Universidade Federal de Roraima Brazil 

Decker, Tim University of Siegen Germany 

Demaidi, Mona An-Najah National University Palestine 

Demstichas, Kostas Institute of Communication and Computer 
Systems 

Greece 

Denicol, Alexandre Intellectos Brazil 

Dhiman, Rohtash Deenbandhu Chhotu Ram University of 
Science and Technology 

India 

Dhir, Vijay Sant Baba Bhag Singh University India 

Do Nascimento Morais, 
António J. 

Open University Portugal 

Drews Jr., Paulo Universidade Federal do Rio Grande Brazil 

Drumm, Christian FH Aachen University of Applied Sciences Germany 

Duque, Néstor Universidad Nacional de Colombia Colombia 

Egesoy, Ahmet Ege University Turkey 

Egoavil Ayala, Miguel 
Sebastian 

Universidad Peruana Cayetano Heredia Peru 

El Breidi, Farid University of Southern Indiana USA 

Espejo, Raul Syncho Reserach Ltd. UK 

Fang, Wen-Chang National Taipei University Taiwan 

Fazlagic, Jan Poznan University of Economics and 
Business 

Poland 

Fertalj, Kreso University of Zagreb Croatia 



Figueiredo, Josiel Federal University of Mato Grosso Brazil 

Florescu, Gabriela National Institute for Research and 
Development in Informatics 

Romania 

Franco, José Ricardo 
Queiroz 

Universidade Federal de Minas Gerais Brazil 

Gardea, Carlos National Autonomous University of Mexico Mexico 

Ghosh, Joydeep Indian Institute of Technology Bombay India 

Gimenez, Edson Instituto Nacional de Telecomunicações Brazil 

Gregus, Michal Comenius University Slovakia 

Ham, Chan Kennesaw State University USA 

Hilário, Ronderson Federal University of Minas Gerais Brazil 

Hinojosa, Moises Universidad Autonoma de Nuevo Leon Mexico 

Hjelseth, Eilif Norwegian University of Technology Norway 

Hofmann, Sara University of Bremen Germany 

Hong, Jinglan Shandong University China 

Hong, Seongtae Sangmyung University South Korea 

Hosain, Shazzad North South University Bangladesh 

Ismail, Yasser Southern University and A&M College USA 

Ison, Ray The Open University UK 

Ivanovs, Andrejs Riga Stradinsh University Latvia 

Jacobs, Gloria University of Arizona USA 

Jenčová, Edina Technical University of Košice Slovakia 

Jencova, Edina Faculty of Aeronautics of the Technical 
University of Kosice 

Slovakia 

Jiang, Wuhua HeFei University of Technology China 

Jilek, Miroslav Czech Technical University in Prague Czech Republic 

Kali, Yassine Ecole de Techologie Superieure Canada 

Kämper, Klaus-Peter FH Aachen University of Applied Sciences Germany 

Katrib, Miguel University of Havana Cuba 

Khan, Farhan National University of Sciences and 
Technology 

Pakistan 

Krishna, Rama National Institute of Technical Teachers 
Training and Research 

India 

Lastre Aleaga, Arlys Michel Universidad Tecnológica Equinoccial Ecuador 

Lee, Chung-Wei University of Illinois at Springfield USA 

Lee, Meng-huang Shih Chien University Taiwan 

Li, Jie Shanghai Maritime University China 

Li, Ruqiong Shanghai Normal University China 

Lin, Wayne TakMing University of Science and 
Technology 

Taiwan 



Lisitsyn, Pavel St. Petersburg State University Russian Federation 

Lopez Garay, Hernan Universidad de Ibagué Colombia 

Maciá, Francisco Universidad de Alicante Spain 

Marrone, Dan Farmingdale State College USA 

Mauricio, David Universidad Nacional Mayor de San Marcos Peru 

Maxey, Christopher University of Maryland USA 

Meeson, Reginald Institute for Defense Analyses USA 

Meister, Darren Ivey Business School Canada 

Melgarejo, Miguel Universidad Distrital Francisco José de 
Caldas 

Canada 

Miklos, Jorge Paulista University Brazil 

Modlic, Borivoj University of Zagreb Croatia 

Molina Beltran, Ferney 
Alberto 

Universidad Nacional Colombia 

Mujumdar, Sudesh University of Southern Indiana USA 

Müller, Karl H. Steinbeis Transfer Center New Cybernetics in 
Vienna 

Austria 

Murzaku, Ines Seton Hall University USA 

Myers, Margaret Institute for Defense Analyses USA 

Nag, Abhijit The University of Memphis USA 

Nedjalkov, Mihail Bulgarian Academy of Sciences Bulgaria 

Nunes, Daniel Instituto Nacional de Telecomunicações Brazil 

Ogbonna, Chibueze Babcock University Nigeria 

Okada, Hiraku Nagoya University Japan 

Oliveira, Allan Federal University of Mato Grosso Brazil 

Oliveros, Jacobo Benemérita Universidad Autónoma de Puebla Mexico 

Ott, Elfriede Ostfalia University of Applied Sciences Germany 

Pawlak, Mirosław Adam Mickiewicz University Poland 

Perez Vielma, Maira National Autonomous University of Mexico Mexico 

Perlis, Donald University of Maryland USA 

Peter, Timm-Julian University of Siegen Germany 

Pettenpohl, Heinrich Fraunhofer ISST Germany 

Porto, Marcelo Franco Universidade Federal de Minas Gerais Brazil 

Prasad, P. M. K. GVP College of Engineering for Women, 
Visakhapatnam 

India 

Qamhieh, Manar An-Najah National University Palestine 

Qian, Yu Cortexica Company UK 

Rahman, Rummana North South University Bangladesh 

Rana, Faisal American university of Dubai United Arab Emirates 

Ravi, Kishore Kumar Indian Institute of Technology Kharagpur India 



Reis, Arsénio University of Trás-os-Montes e Alto Douro Portugal 

Resende Faria, Diego Aston University Spain 

Richards, Matthew The Boeing Company USA 

Rico-Ramirez, Miguel Angel University of Bristol UK 

Rioga, Danielle Federal University of Minas Gerais Brazil 

Roushdy, Mohamed Ain Shams University Egypt 

Rozevskis, Uldis University of Latvia Latvia 

Ruiz-Pinales, José University of Guanajuato Mexico 

Rus Mansilla, Francisco University of Málaga South Sandwich 
Islands 

Saad, Maarouf Ecole de Techologie Superieure Canada 

Sahd, Lize-Marie Stellenbosch University South Africa 

Saini, Himanshi Deenbandhu Chhotu Ram University of 
Science and Technology 

India 

Saini, Manish Deenbandhu Chhotu Ram University of 
Science and Technology 

India 

Salem, Sameh A. National Telecom Regulatory Authority Egypt 

Samiah, Abdul National University of Sciences and 
Technology 

Pakistan 

Sánchez, Francisco Javier Universidad Autónoma Metropolitana 
Iztapalapa 

Mexico 

Sánchez Suárez, Elio Edwin Universidad de Guayaquil Ecuador 

Sayed, Samir National Telecom Regulatory Authority Egypt 

Serkovic, Laura Universidad Nacional Autónoma de México Mexico 

Sexton, Natasha Stellenbosch University South Africa 

Shahini-Hoxhaj, Remzie Universiteti i Prishtines  Kosovo 

Silva Balarezo, Mariana Universidad Catolica de Trujillo Peru 

Singh, Amardeep Punjabi University India 

Singh, Karan Jawaharlal Nehru University India 

Singh, Sudhansu Sekhar KIIT University India 

Smoot, Chris Institute for Adanced Studies on Climate 
Change 

USA 

Sobrado, Eddie Pontificia Universidad Católica del Perú Peru 

Stöcker, Pamela FH Aachen University of Applied Sciences Germany 

Subedi, Kul University of Memphis USA 

Tarhan, Ayça Hacettepe University Turkey 

Tartaraj, Azeta University Aleksander Moisiu Albania 

Tommasino, Pasquale Sapienza University Italy 

Trifiletti, Alessandro Sapienza University of Rome Italy 

Tripathi, Kumud Indian Institute of Technology Kharagpur India 



Tsiligaridis, John Heritage University USA 

Valdivia, César Pontificia Universidad Católica del Perú Peru 

Velandia, Hernando Universidad de Pamplona Colombia 

Verzilin, Dmitrii Lesgaft State University of Sport and Health Russian Federation 

Villarreal Valerio, Julian 
Anibal 

Universidad Nacional Mayor de San Marcos Peru 

Viskup, Pavel Tomas Bata University Czech Republic 

Walker, Daniel Tsunami Memorial Institute USA 

Wang, Jun-Ren National Taiwan Sport University Taiwan 

Weber, Lyle The King's University USA 

Wei, Xinzhou New York City College of Technology USA 

Wesley, Joan Jackson State University USA 

Woodcock, Timothy Texas A and M University USA 

Xia, Guang HeFei University of Technology China 

Yoon, Changwoo Electronics and Telecommunications 
Research Institute 

South Korea 

Yoon, Seokhyun Dankook University South Korea 

Yu, Jaehoon Osaka University Japan 

Zavala-Rio, Daniel Instituto Tecnológico y de Estudios 
Superiores de Monterrey 

Mexico 

Žibala, Dace Rīga Stradiņš University Latvia 

Ziegler, Christian Karlsruhe Institute of Technology Germany 
 
 
  

 

 

 

 

 



The 23rd World Multi-Conference on Systemics, Cybernetics and Informatics: WMSCI 2019 

 

 

 
 
 

HONORARY PRESIDENTS OF PAST CONFERENCES 
Bela Banathy 
Stafford Beer 
George Klir 
Karl Pribram 

Paul A. Jensen 
Gheorghe Benga 

 

HONORARY CHAIR 
William Lesso  

(1931-2015) 
 

PROGRAM COMMITTEE CHAIRS 

Michael Savoie 
C. Dale Zinn 

 
GENERAL CHAIR 

Nagib Callaos 
 

ORGANIZING COMMITTEE CHAIRS 
Belkis Sánchez 

Andrés Tremante 
 

CONFERENCES PROGRAM MANAGER /  

PROCEEDINGS PRODUCTION CHAIR 

María Sánchez 
 

OPERATIONAL ASSISTANTS 
Jaime Noguera 
Kilian Méndez 



 

GENERAL CHAIRS 
 Nagib Callaos  

Hsing-Wei Chu 

 

ORGANIZING COMMITTEE CHAIRS 
Andrés Tremante 

Belkis Sánchez 
 

 

 

Aldrette-Malacara, 

Alejandra 

Popular Autonomous University of the State of 

Puebla 

Mexico 

Hendel, Russell J. Towson University USA 

Ilunga, Masengo University of South Africa South Africa 

Lau, Newman Hong Kong Polytechnic University Hong Kong 

Martínez-Flores, José L. Popular Autonomous University of the State of 

Puebla 

Mexico 

Mccann, Roy A. University of Arkansas  USA 

Oanta, Emil Constanta Maritime University Romania 

Ophir, Dan Afeka Tel Aviv Academic College of Engineering Israel 

Paiano, Roberto University of Salento Italy 

Reetz, Edgar Ilmenau University of Technology Germany 

Srivastava, Smriti Netaji Subhas Institute of Technology India 

Vrána, Stanislav Czech Technical University in Prague Czech Republic 

Wang, Chuan-Ju National Taiwan University Taiwan 

Zaretsky, Esther Givat Washington Academic College of Education Israel 

   

   

Ahmed, Shamsuddin Islamic University of Madinah Saudi Arabia 

Aruga, Masahiro Tokai University Japan 

Chen, Duanbing University of Electronic Science and Technology 

of China 

China 

Chen, Hsiao-Ping Grand Valley State University USA 

Deliyska, Boryana University of Forestry, professor-retired Bulgaria 

Dvornik, Josko University of Split Croatia 

Gini, Giuseppina Politecnico di Milano Italy 

Ham, Chan Southern Polytechnic State University USA 

Jawahar, P. K. B.S.Abdur Rahman Crescent Institute of Science 

and Technology 

India 

Jenq, John Montclair State University USA 

Lee, Chang Won Hanyang University South Korea 

Special Track on Design and Modeling in Science, Education, and Technology: DeMset 2019 

In the context of 

The 23rd World Multi-Conference on Systemics, Cybernetics and Informatics: WMSCI 2019 

 

 

PROGRAM COMMITEE  

 

Mohammad Siddique (USA) 

C. Dale Zinn (USA) 

 

 

ADDITIONAL REVIEWERS 
  

 



Leighty, Brian Knowledge Sciences Inc. USA 

Lin, Kuei-Chih Department of Electronic Engineering- Ming 

Chuan University 

Taiwan 

Mullins, Michael Aalborg University Denmark 

Nour, Walaa Tanta University Egypt 

Oh, SooCheol Electronics and Telecommunications Research 

Institute 

South Korea 

Oya, Hidetoshi Shonan Institute of Technology Japan 

Rodríguez Lozano, Gloria 

I. 

National University of Colombia Colombia 

Santos, Joaquín Simon Bolivar University Venezuela 

Sarfraz, Muhammad Kuwait University Kuwait 

Savva, Andreas University of Nicosia Cyprus 

Shankaranarayanan, 

Avinash 

Royal Melbourne Institute of Technology Global Australia 

Silva, Paulo Military Institute of Engineering Brazil 

Strefezza, Miguel Simon Bolivar University Venezuela 

Sulema, Yevgeniya National Technical University of Ukraine Kiev 

Polytechnic Institute 

Ukraine 

Vizureanu, Petrica Technical University Iasi Romania 

Wu, Yufei University of Trinidad and Tobago Trinidad and 

Tobago 

Yu, Yuanbin JiLin University China 

Zaveri, Jigish Morgan State University USA 

Zhang, Boquan Guangdong University of Technology China 

   

   

Alsadoon, Abeer Charles Sturt University Study Centres Australia 

Caraballo, Joshua Latinos Salud USA 

Gallas, Mohamed-Anis University of Mons Belgium 

Grodzki, Erika Lynn University USA 

Liotta, Salvator-John Université Libre de Bruxelles Belgium 

Nokovic, Bojan Royal Bank of Canada Canada 

Prasad, Chandana Charles Sturt University Study Centres Australia 

   

 

 

 

 

 

 

 

 

ADDITIONAL REVIEWERS FOR NON-BLIND REVIEWING 
 

 



 

GENERAL CHAIR 
 Nagib Callaos  

 
ORGANIZING COMMITTEE CHAIRS 

Belkis Sánchez 
Andrés Tremante 

 
 
 
 

Abd El-Aziem, Mostafa Arab Academy for Science and Technology Egypt 
Abe, Jair Minoro Paulista University Brazil 
Adascalitei, Adrian “Gheorghe Asachi” Technical University of Iasi Romania 
Bönke, Dietmar Reutlingen University Germany 
Bubnov, Alexej Academy of Sciences and the Czech Republic Czech Republic 
Florescu, Gabriela C. National Institute for R&D in Informatics Romania 
Haba, Cristian-Gyozo “Gheorghe Asachi” Technical University of Iasi Romania 
Jingchao, Chen Donghua University China 
Kaczorek, Jerzy Gdansk University of Technology Poland 
Kim, Kyungdeok Uiduk University South Korea 
Koleva, Maria Bulgarian Academy of Sciences Bulgaria 
López Román, Leobardo University of Sonora Mexico 
Marlowe, Thomas Seton Hall University  USA 
Mostafaeipour, Ali Yazd University Iran 
Obwegeser, Nikolaus Vienna University of Economics and Business 

Administration 
Austria 

Ophir, Dan Ariel University Center of Samaria Israel 
Pereira, Elisabeth University of Aveiro Portugal 
Poobrasert, Onintra National Electronics and Computer Technology 

Center 
Thailand 

Sulema, Yevgeniya National Technical University of Ukraine  Ukraine 
Sun, Baolin Wuhan University China 
Wiszniewski, Bogdan Gdansk University of Technology Poland 
Zaretsky, Esther Hebrew University Israel 
   
   

Abd El-Aziem, Mostafa Arab Academy for Science and Technology Egypt 
Ahmad, Siti Zulaiha Universiti Teknologi MARA - Perlis Branch Malaysia 

Special Track on Knowledge and Cognitive Science and Technologies: KCST 2019 

In the context of 
The 23rd World Multi-Conference on Systemics, Cybernetics and Informatics: WMSCI 2019 

 

 

PROGRAM COMMITEE  

 

 

 

 

ADDITIONAL REVIEWERS 
  

 

  



Al-Radhi, Mohammed 
Salah 

Budapest University of Technology and Economics Hungary 

Angeli, Chrissanthi University of West Attica Greece 
Areitio, Gloria University of The Basque Country Spain 
Ashoor, Asmaa Shaker University of Babylon Iraq 
Bazzi, Ahmad CEVA-DSP France 
Bhuvaneswaran, R. S. Anna University India 
Carmo, Elisangela Gisele Paulista State University Brazil 
Challita, Khalil Notre Dame University - Louaize Lebanon 
Chen, Hsi-jen National Cheng Kung University Taiwan 
Cozza, Vittoria University of Padua Italy 
Das, Srijan Institut National de Recherche en Informatique et 

en Automatique - Inria 
France 

Daunys, Gintautas Siauliai University Lithuania 
Deliyska, Boryana Technical University, Sofia Bulgaria 
Dhaliwal, Balwinder S Guru Nanak Dev Engineering College India 
Fattahi, Jaouhar Laval University Canada 
Fislake, Martin University of Koblenz Germany 
Freitas, Maria Federal University of Paraná Brazil 
Gandhi, Niketa Machine Intelligence Research Labs USA 
Garnace, Reynaldo Philippine Science High School Eastern Visayas 

Campus 
Philippines 

Janev, Valentina The Mihajlo Pupin Institute Serbia 
Kanishcheva, Olga National Technical University  Ukraine 
Kostalova, Alena Tomas Bata University in Zlin Czech Republic 
Kumar, Shashi Kumar. R. Bangalore University India 
Lagasio, Valentina Sapienza University Italy 
Lebre, Marie-Ange Institut Pascal France 
Malikov, Andrey North Caucasus Federal University Russian 

Federation 
Margelevicius, 
Mindaugas 

Vilnius University Lithuania 

Orduña-Cabrera, 
Fernando 

International Institute for Applied Systems 
Analysis (IIASA) 

Austria 

P Shenoy, Revathi Manipal Academy of Higher Education India 
Rao, Ashwini Mukesh Patel School of Technology Management 

and Engineering 
India 

Rocha, Alan National Institute of Technical Teachers´ Training 
and Research 

India 

Romão, Luiz University of the Region of Joinville Brazil 
Ruiz-Ojeda, Nicolas 
Enrique 

Universidad Simón Bolívar Venezuela 

S, Haseena Mepco Schlenk Engineering College India 
Sarv, Ene-Silvia Tallinn University, freelance Estonia 
Saylan Kırmızıgül, Aslı Erciyes University Turkey 
Senerchia, Rory Johnson & Wales University USA 
Senette, Caterina Italian National Research Council Italy 
Sengupta, Dipanjan Intel Labs USA 
Sharma, Durga MAISM under RTU India and AMIT, AMU 

MOEFDRE 
India 



Sidhom, Sahbi University of Lorraine France 
Silva, Marcelo Brazilian Federal Police Brazil 
Tintin, Romel Institute of National Advanced Studies. The State 

Graduate University 
Ecuador 

Tropmann-frick, Marina Hamburg University of Applied Sciences Germany 
Tuama, Amel Northern Technical University Iraq 
Uddin, Ikram University of Haripur Pakistan 
Vasiu, Radu Polytechnic University of Timișoara Romania 
Wang, Juan Delta Micro technology Inc USA 
Wataya, Roberto 
Sussumu 

Adventist University Center of Sao Paulo Brazil 

Wu, Huaming Tianjin University China 
Xochicale, Hugo Alberto DeSiC - Desarrollo de Sistemas de Cómputo Mexico 
Xu, Haotian Wayne State University USA 
Yang, Shanhu University of Cincinnati USA 
Yao, Kunpeng Ecole Polytechnique Fédérale de Lausanne Switzerland 
Zhao, Xuejiao Nanyang Technological University Singapore 
   

Anciaux, Didier Université de Lorraine France 
Barragan-Ocaña, 
Alejandro 

Instituto Politecnico Nacional Mexico 

Caputo, Francesco University of Campania Luigi Vanvitelli Italy 
Cherubino, Patrizia BrainSigns srl Italy 
Choras, Michal University of Technology and Environment Poland 
Di Lucchio, Loredana Sapienza Università di Roma Italy 
Ghasemi, Hadi University of Houston USA 
Guzman Cabrera, Rafael Universidad de Guanajuato Mexico 
Heil, Dominik Cranfield University South Africa 
Kurkowski, Miroslaw Cardinal Stefan Wyszyński University in Warsaw Poland 
Lamanna, Giuseppe University of Campania Italy 
Monteiro, Roberto Cimatec Brazil 
Mukherjee, Dipti Prasad Indian Statistical Institute India 
Persad, Aaron Massachusetts Institute of Technology USA 
Santos, Alex Álisson 
Bandeira 

Cimatec Brazil 

Shariatipour, Seyed Coventry University UK 
Thomas, Llewelyn LaSalle Ramon Llull University Spain 
 
 
 
 
 
 
 

ADDITIONAL REVIEWERS FOR NON-BLIND REVIEWING 
 

 

  



 
 
 

Number of Papers Included in these Proceedings per Country 
(The country of the first author was the one taken into account for these statistics) 

 

Country # Papers % 
TOTAL 88 100.00 

United States 13 14.77 

Peru 9 10.23 

Germany 8 9.09 

Japan 8 9.09 

Latvia 8 9.09 

Brazil 5 5.68 

Mexico 5 5.68 

Ecuador 3 3.41 

Egypt 3 3.41 

Taiwan 3 3.41 

Austria 2 2.27 

Canada 2 2.27 

Poland 2 2.27 

Belgium 1 1.14 

China 1 1.14 

Colombia 1 1.14 

Costa Rica 1 1.14 

Croatia 1 1.14 

Czech Republic 1 1.14 

Iraq 1 1.14 

Italy 1 1.14 

Norway 1 1.14 

Pakistan 1 1.14 

Paraguay 1 1.14 

Russian Federation 1 1.14 

Saudi Arabia 1 1.14 

South Africa 1 1.14 

South Korea 1 1.14 

Spain 1 1.14 

United Arab Emirates 1 1.14 

 

 

 



Foreword 
 
Our purpose in the 23rd World Multi-Conference on Systemics, Cybernetics and Informatics 

(WMSCI 2019) is to provide, in these increasingly related areas, a multi-disciplinary 

forum, to foster interdisciplinary communication among the participants, and to support 

the sharing process of diverse perspectives of the same trans-disciplinary concepts and 

principles. 

 

Systemics, Cybernetics and Informatics (SCI) are increasingly being related to each other in 

almost every scientific discipline and human activity.  Their common trans-disciplinarity 

characterizes and communicates them, generating strong relations among them and with 

other disciplines.  They work together to create a whole new way of thinking and practice.  

This phenomenon persuaded the Organizing Committee to structure WMSCI 2019 as a 

multi-conference where participants may focus on one area, or on one discipline, while 

allowing them the possibility of attending conferences from other areas or disciplines. This 

systemic approach stimulates cross-fertilization among different disciplines, inspiring 

scholars, originating new hypothesis, supporting production of innovations and generating 

analogies; which is, after all, one of the very basic principles of the systems’ movement and 

a fundamental aim in cybernetics.  

 

WMSCI 2019 was organized and sponsored by the International Institute of Informatics and 

Systemics (IIIS, www.iiis.org), member of the International Federation of Systems Research 

(IFSR). The IIIS is a multi-disciplinary organization for inter-disciplinary communication 

and integration, which includes about 5,000 members.  Consequently, a main purpose of 

the IIIS is to foster knowledge integration processes, interdisciplinary communication, and 

integration of academic activities. Based on 1) the transdisciplinarity of the systemic 

approach, along with its essential characteristic of emphasizing relationships and 

integrating processes, and 2) the multi-disciplinary support of cybernetics’ and informatics’ 

concepts, notions, theories, technologies, and tools, the IIIS has been organizing multi-

disciplinary conferences as a platform for fostering inter-disciplinary communication and 

knowledge integration processes. 

 

Multi-disciplinary conferences are organized by the IIIS as support for both intra- and 

inter-disciplinary communication. Processes of intra-disciplinary communication are 

mainly achieved via traditional paper presentations in corresponding disciplines, while 

conversational sessions, regarding trans- and inter-disciplinary topics, are among the means 

used for inter-disciplinary communication. Intra- and inter-disciplinary communications 

might generate co-regulative cybernetic loops, via negative feedback, and synergic 

relationships, via positive feedback loops, in which both kinds of communications could 

increase their respective effectiveness. Figure 1 shows at least two cybernetic loops if intra- 

and inter-disciplinary are adequately related. A necessary condition for the effectiveness of 

Inter-disciplinary communication is an adequate level of variety regarding the participating 

disciplines. Analogical thinking and learning processes of disciplinarians depend on it; 

which in turn are potential sources of the creative tension required for cross-fertilization 



among disciplines and the generations of new hypotheses. An extended presentation 

regarding this issue can be found at www.iiis.org/MainPurpose.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the specific case of Systemics, Cybernetics and Informatics (SCI), the IIIS is an 

organization dedicated to contribute to the development of the Systems Approach, 

Cybernetics, and Informatics potential, using both: knowledge and experience, thinking and 

action, theory and practice, for:  

 

a) The identification of synergistic relationships among Systemics, Cybernetics and 

Informatics, and between them and society. 

b) The promotion of contacts among the different academic areas, through the 

transdisciplinarity of the systems approach. 

c) The identification and implementation of communication channels among the 

different professions. 

d) The supply of communication links between the academic and professional worlds, 

as well as between them and the business world, both public and private, political 

and cultural. 

e) The stimulus for the creation of integrative arrangements at different levels of 

society, as well as at the family and personal levels. 

f) The promotion of trans-disciplinary research, both on theoretical issues and on 

applications to concrete problems. 

 

These IIIS objectives have oriented the organizational efforts of yearly 

WMSCI/ISAS/IMSCI/CISCI conferences since 1995. 

 

 

Figure 1 



On behalf of the Organizing Committee, I extend our heartfelt thanks to:  

 

1. The 456 members of the different Program Committees, from 56 countries 

(including the PC members of the events organized in its context and jointly with 

WMSCI 2019). Almost all the members of the Program Committee are authors or 

co-authors sessions’ best papers in previous conferences, i.e. papers selected by the 

respective audience as the best paper of the session in which they were presented. 

2. The 748 additional reviewers, from 83 countries, for their double-blind peer 

reviews; and 

3. The 232 reviewers, from 46 countries, for their efforts in making the non-blind peer 

reviews. (Some reviewers supported both: non-blind and double-blind reviewing for 

different submissions). 

 

The names and affiliation of both kinds of reviewers are listed in these proceedings. We 

extend our gratefulness to all of them. The scholarly quality of the authors and the 

reviewers is what define the quality of the conference and its respective proceedings. 

Consequently, our gratitude is to the members of the programs’ committees, both kinds 

of reviewers and the collaborating authors.  

 

A total of 1537 reviews made by 980 reviewers, from 86 counties, (who made at least one 

review) contributed to the quality achieved in WMSCI 2019. This means an average of 8.49 

reviews per submission (181 submissions were received). Each registered author had 

access, via the conference web site, to the reviews that recommended the acceptance of 
their respective submissions. Each registered author could also get information about: 1) the 

average of the reviewers’ evaluations according to 8 criteria, and the average of a global 

evaluation of his/her submission; and 2) the comments and the constructive feedback made 

by the reviewers, who recommended the acceptance of his/her submission, so the author 

would be able to improve the final version of the paper. 

 

In the organizational process of WMSCI 2019, about 181 articles were submitted. These 

pre-conference proceedings include about 88 papers that were accepted for presentation 

from 30 countries (41 countries taking into account the presentations in collocated events).  

I extend our thanks to the invited sessions’ organizers for collecting, reviewing, and 

selecting the papers that will be presented in their respective sessions. The submissions were 

reviewed as carefully as time permitted; it is expected that most of them will appear in a 

more polished and complete form in scientific journals. This information about WMSCI 

2019 is summarized in the following table, along with the other collocated events: 

 

 

 

 

 

 

 

  



 

Conference 

# of 

submissions 
received 

# of 

reviewers 

that made 
at least 

one review 

# of reviews 

made 

Average of 

reviews per 
reviewer 

Average of 
reviews 

per 

submission 

# of papers 
included in 

the 

proceedings 

% of 

submissions 

included in 
the 

proceedings 

WMSCI 2019 181 980 1537 1.57 8.49 88 48.62% 

IMSCI 2019 88 439 974 2.22 11.07 41 46.59% 
WMSCI & 

IMSCI  
269 1419 2511 1.77 9.33 129 47.96% 

CISCI 2019 118 572 1205 2.11 10.21 65 55.08% 

TOTAL 387 1991 3716 1.87 9.60 194 50.13% 

 

All submissions were peer reviewed by the two-tier reviewing methodology of the 

International Institute of Informatics and Systemics (IIIS, www.iiis.org). As it might be 

noticed, from the table above, 9.6 reviews were made, in average, for each submission we 

received. After the conference is over, the names of the reviewers will be published on the 

IIIS web site along with the titles of the papers each reviewer reviewed. This means that 

what had been a double-blind review, up to the conference, is transformed to single-blind 

review, after the conference is over. In this way, each author would have information about 

the names of the reviewers of his/her submission, but not vice-versa.  Likewise, each author 

would know how many reviewers reviewed his/her submission and relate it to the average, 

being informed in the above table, of 9.6 reviews per paper.  

 

Our two-tier reviewing methodology meet two different objectives of peer-review: 1) to 

improve the paper via non-anonymous reviewers (non-blind reviews) and 2) to improve the 

acceptance/non-acceptance decision of the Organizing Committee via traditional anonymous 

reviewers (double-blind reviews) A recommendation to accept, made by non-anonymous 

reviews, is a necessary condition, but it is not a sufficient one. A submission, to be 

accepted, should also have a majority of its double-blind reviewers recommending its 

acceptance. These two necessary conditions generate a more reliable and rigorous reviewing 

than any of those reviewing methods, based on just one of the indicated methods, or just on 

the traditional double-blind reviewing.  

 

We extend our gratitude to the invited sessions’ organizers: Dr. Shigehiro Hashimoto and 

Dr. Natalja Lace; as well as to the special track co-chairs and the co-editors of these 

proceedings, for the hard work, energy and eagerness they displayed preparing their 

respective sessions. We express our intense gratitude to Professor William Lesso (1931-

2015) for his wise and timely, adequate and valuable tutoring, for his eternal energy, 

integrity, and continuous support and advice, as the Program Committee Chair of past 

conferences (since 1981), as well as for being a very caring old friend and intellectual father 

to many of us. We also extend our gratitude to Professor Belkis Sánchez, who brilliantly 

managed the organizing process. 

 

Our gratitude to Professors Bela H. Banathy, Stafford Beer, George Klir, Karl Pribram, Paul 

A. Jensen, and Gheorghe Benga who dignified our past WMSCI conferences by being their 

Honorary Presidents.  We also extend our gratitude to the following scholars, researchers, 



and professionals who accepted to deliver plenary workshops and/or to address the audience 

of the General Joint Plenary Sessions with keynote addresses. 

 

We would like also to extend our gratefulness to Professor Shigehiro Hashimoto for his 

yearly support in the last 20 years as well as for his editorial work for the journal; as well as 

to Professor Grandon Gill, Dr. Jeremy Horne,  Professor Thomas Marlowe and Professor 

Matthew E. Edwards for their continuous advice and support in the conferences they 

participated in, along the last 12 years; as well as in the conferences they were not able to 

participate in. Their advices and the kind of care they provided us with are highly valued and 

appreciated.  

 

We also extend our gratitude to the following scholars, researchers, and professionals who 

accepted to deliver plenary workshops and/or to address the audience of the General Joint 

Plenary Sessions with keynote addresses.  

 

Workshops and Conversational Sessions 

 
Professor Thomas Marlowe, Seton Hall University, USA, Department of Mathematics and 

Computer Science, Program Advisor for Computer Science, Doctor in Computer Science 

and, Doctor in Mathematics.  

 
Professor Stuart A. Umpleby, The George Washington University, USA, President of the 

Executive Committee of the International Academy for Systems and Cybernetics Sciences, 

Former President of  The American Society of Cybernetics. 

 

Professor Matthew E. Edwards, Alabama A&M University. USA, Professor of Physics 

and, Former Dean, School of Arts and Sciences, Director of IHSEAR: Institute of Higher 

Science Education Advancement, and Research.    

 

Professor Tatiana Medvedeva, Siberian State University of Transport. Russia, Department 

of  World Economy and Law Former Head of the Scientific and Practical Center for 

Business and Management. 

 

Dr. Bruce E. Peoples, Innovations LLC, USA, Founder and CEO, Formerly at Université 

Paris 8, France, Laboratoire Paragraphe, Chair Emeritus of an ISO/IEC Standards 

Committee, Generated over 50 Invention Disclosures, 15 Patent Applications and 11 Patent 

Awards. 

 

Professor William Swart, East Carolina University, USA, FMR. Dean of Engineering and 

Technology at New Jersey Institute of Technology, Provost and Vice President for 

Academic Affairs at East Carolina University, Researcher and Consultant at NASA’s Space 

Shuttle. 

 

Professor Richard Self, University of Derby, UK, The School of Computing and 

Mathematics, Senior Lecturer in Analytics and Governance. 



Plenary Keynote Speakers 

 
Professor Thomas Marlowe, Seton Hall University, USA, Department of Mathematics and 

Computer Science, Program Advisor for Computer Science, Doctor in Computer Science 

and, Doctor in Mathematics.  

 

Professor Shigehiro Hashimoto, Kogakuin University, Japan, Councilor and Dean, Faculty 

of Engineering, Former Associate to the University President. Doctor of Engineering and 

Doctor of Medicine. Biomedical Engineering. 

 

Professor  Matthew E. Edwards, Alabama A&M University, USA. Professor of Physics 

and Former Dean of the  School of Arts and Sciences. Director of IHSEAR: Institute of 

Higher Science Education, Advancement  and Research. 

 
Dr. Paul Page, Queen's University Belfast, UK, School of Electronics, Electrical 

Engineering & Computer Science,  High Performance and Distributed Computing, Lecturer 
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Professor Stuart A. Umpleby, The George Washington University, USA, President of the 

Executive Committee of the International Academy for Systems and Cybernetics Sciences, 

Former President of  The American Society of Cybernetics. 

 
Professor Tatiana Medvedeva, Siberian State University of Transport. Russia, Department 

of  World Economy and Law Former Head of the Scientific and Practical Center for 

Business and Management. 

 
Fr. Dr. Joseph Laracy, Seton Hall University, USA, College of Arts and Sciences, 

Department of Mathematics and Computer Science, Complex Systems, Differential 

Equations, and Dynamical Systems.  

 

Dr. Russell Jay Hendel, Towson University, USA, Dept. of Mathematics. Researcher in 

Discrete Number Theory, the Theory of Pedagogy, Applications of Technology to 

Pedagogy, and the Interaction of Mathematics and the Arts. 

 
Dr. David Cutting, Queen's University Belfast, UK, School of Electronics, Electrical 

Engineering and Computer Science, Course Director: BSc Software, Engineering with 

Digital Technology Partnership, Fellow of the  Higher Education Academy. 

 

Professor William Swart, East Carolina University, USA. FMR. Dean of Engineering and 

Technology at New Jersey Institute of Technology. Provost and Vice President for 

Academic Affairs at East Carolina University. Researcher and Consultant at NASA’s Space 

Shuttle. 

 

Professor Christian Greiner, Munich University of Applied Sciences,  Germany, 

Associate Dean Applied Research, Professor at the Department of Business Administration. 



 

Dr. Robert Cherinka, MITRE Corporation, USA, Chief Engineer, Software Engineering 

Technical Center at MITRE. 

 

Dr. Mario Lamanna, Evoelectronics, Italy and Selex-SI, USA.  Senior Scientist and Project 

Leader, Projects in the fields of Defense and Security.  

 

Mr. Joseph Prezzama, MITRE Corporation, USA, Co-Department Head for the Joint 

Operations Southeast,. Tampa office of the MITRE Corporation, MS Software Engineering. 

 

Professor Oleg I. Redkin, Saint Petersburg State University, Russia, Faculty of African and 

Asian Studies. Head of Arabic Studies. 

 
Dr. Bruce E. Peoples, Innovations LLC, USA, Founder and CEO, Formerly at Université 

Paris 8, France, Laboratoire Paragraphe, Chair Emeritus of an ISO/IEC Standards 

Committee, Generated over 50 Invention Disclosures, 15 Patent Applications and 11 Patent 

Awards. 

 

Professor Olga Bernikova, Saint Petersburg State University, Russia, Research Laboratory 

for Analysis and Modeling of Social Process. Member of the Editorial board of the journal 

“Islam in the Modern World”. 

 

Professor Margit Scholl, Technical University of Wildau [FH], Germany, Faculty of 

Economics, Computer Science, Law, Business, and Administrative Informatics. Received a 

research prize from TH Wildau. 

 

Bruce Leybourne, MS, Institute for Advance Studies on Climate Change (IASCC), USA, 

Research Director and Principal Investigator, MS in Geology from University of Southern 

Mississippi, USA, Former Navy tenure at the U.S. Naval Oceanographic Office, NASA's 

Stennis Space Center. 

 

Dr. Pawel Poszytek, Foundation for the Development of the Education System, Poland. 

General Director, Member of working groups of the European Commission and the Ministry 

of National Education of Poland. 

 

Professor Richard Self, University of Derby, UK, The School of Computing and 

Mathematics, Senior Lecturer in Analytics and Governance.  

 

Dr. Yaping Gao, Quality Matters, USA, Senior Academic Director, 25 years experience in 

higher education both in China and in USA as faculty and online education manager and 

administrator.   

 

Dr. Tilia Stingl De Vasconcelos, Business Consultant, Austria, Member of the European, 

Society for Education and Communication, Previously,  University of Applied Sciences 

Austria, Information Management and Cross Cultural Communication. 



Professor Mohammad Ilyas, Florida Atlantic University, USA, Department of Computer 

and Electrical Engineering and Computer Science, Former Dean of the College of 

Engineering and Computer Science; Member of Global Engineering Deans Council. 

 

Mg. Philipp Belcredi, Comparative-Systemic Intervention, Austria, Owner and CEO, 

Former CEO of Pewag Chain. Inc. 

 

Professor Wen-Chen Hu, University of North Dakota, USA, School of  Electrical 

Engineering & Computer Science, Former (2010-2017) editor-in-chief of the International 

Journal of Handheld Computing Research (IJHCR). 

 

Professor Thomas Peisl, Munich University of Applied Sciences. Germany, Professor of 

International Management and Strategy, Former Marketing Director  at General Electric 

Europe. 

 

Professor Maritza Placencia Medina, Departamento Académico de Ciencias Dinámicas de 

la Universidad Nacional Mayor de San Marcos, Peru, Facultad de Medicina, Centro de 

Investigaciones Tecnológicas. 

 

Professor Andrés Tremante, Florida International University, USA, Department of 

Mechanical and Materials Engineering. 

 

Invited Sessions Organizers 
 

Professor Shigehiro Hashimoto, Kogakuin University, Japan. Councilor and Dean, Faculty 

of Engineering, Former Associate to the University President. Doctor of Engineering and 

Doctor of Medicine. Biomedical Engineering. 
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Economy and Management. Head of Department of Corporate Finance and Economics. 

 
Many thanks to Drs. Sushil Archarya, Esther Zaretsky, and to professors Michael Savoie, 

Hsing-Wei Chu, Mohammad Siddique, Friedrich Welsch, Thierry Lefevre, José Vicente 

Carrasquero, Angel Oropeza,  and José Ferrer, for chairing and supporting the organization 

of conferences and/or special events or tracks in the context of, or collocated with, WMSCI 

2019, and previous conferences. We also wish to thank all the authors for the quality of their 

papers, the Program Committee members and the additional reviewers for their time and 

their contributions in the respective reviewing processes. 

 

Our gratefulness is also extended to the organizations that provided scientific, academic, 
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Kilian Mendez, Mr. Jhonny Romero, Mr. Jaime Noguera,  and Mr. Freddy Callaos for their 

knowledgeable effort in supporting the organizational process, maintaining the email lists, 

producing the hard copy and CD versions of the proceedings, developing and maintaining 

the software that supports  the interactions of the authors with the reviewing process and the 

Organizing Committee, as well as for their support in the help desk, the promotional 

process, and their advising role in the promotion of the conference.  
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WMSCI 2019 General Chair 
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